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measurements made under a constant, well-defined pressure. This condition
is not necessary, within certain quite wide limits, for the simple determination
of the hardness number of a homogeneous steel.

The fact tnat there is not known (and probably does not exist) a simple
relation between the numbers which represent, for a same homogeneous
material, the resistance to abrasion determined with the Martens sclerometer
and the resistance to penetration determined with the methods of Brinell or
of Ludwik, and that such a relation is not known between the numbers which
represent the results furnished by the two classes of methods of testing and
the thickness of the cemented zone on which these tests were made, causes
the method for the determination of the thickness of the cemented and hard-
ened zone to furnish precise and sure data only by making a large number of
preliminary tests on materials analogous to those which are to be tested.

It will be necessary, therefore, to prepare a certain number of test pieces
(in the form of parallelepipedons) of the same steel as the pieces that are to be
tested, and to cement them to different, exactly controlled, depths. This
control can be made by examination of the surface of fracture of the cemented
and hardened test piece, but it is preferable to make it on the test piece
(heated) by means of the microscopic examination of a section normal to
the cemented surface, polished and etched with alcoholic solution of picric
acid. In this way can also be estimated the maximum concentration reached
by the carbon in the cemented zones, so as to take it into account in the sub-
sequent application of the data obtained.

For every depth of cementation are prepared series of various test pieces,
each being quenched under different, well-defined conditions as nearly as
possible the same as the various conditions under which the pieces that
are to be controlled are to be quenched.

Abrasion tests are then made on the individual test pieces by the Martens
sclerometer, and penetration tests by the Brinell or Ludwik methods, the
results of each of these being noted and collected in tables. Then, making
the same tests on the cemented and hardened pieces which are to be controlled,
we look in the tables compiled in the way indicated above for the '' abrasion "
number nearest to that obtained, for which the corresponding number of
hardness to penetration is also nearest to that obtained for the piece which is
controlled. The depth of the cemented zone of the test piece to which these
two hardness numbers correspond will be the nearest to that of the piece sub-
jected to control.

This method, which in the description appears complicated, is of rapid
and easy application when conducted systematically and when series of num-
erous pieces made of uniform materials and treated in a similar way are to-
be controlled, since in this case it suffices to prepare a limited number of
comparison test pieces.